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INTRODUCTION 
          Periodontium is a complex member that is composed of mineralization epithelial tissue and 
connective tissue. Different disease can effect this construction and destruction of the whole periodontal 
constructions reduces rigidity of bone [1]. And destructs matrix and these changes often results in teeth 
decay. The final goal of periodontium cure is preventing teeth decay and reduction of bone rigidity and 
also reconstruction of supportive tissue around teeth. Consequently we expect these treatments to remove 
the disease. In order to achieve successful reconstruction of periodontium building effective epithelial 
coat and new collagen in Connective tissue that inter rot construction needs to build a new  a cellular 
cementum in surface of rot and regeneration of alveolar bone[2]. Repeated reconstruction of PDL consists 
of mesenchymal progenitor drive from tooth follicle. A group of stem cells are ectomesenchymal tooth 
PDL which originated from rot surface of exited tooth. These cells can be isolated as sticked cells to the 
plastic, colony marker cells, but has low potential osteogenic discrimination in vitro[3]. PDL stem cells 
discriminated to cells and tissues that are similar to priodontium. Besides, PDL SC transferred to the 
mouse that was changed from immune aspect shows the capacity of tissue reconstruction and repair of 
periodontium. Recently PDL SC was isolated from pigs and sheep. It has been proved that functional 
periodontiom can be produce by stem cells[4]. The Bone Marrow Stem Cells (BMSC) were examined for 
their ability to reconstruct functional periodontium tissue and this experiment indicated that this cells can 
build cementum, PDL and alveolar bone in body after being planted in damaged periodontium tissues[5]. 
Therefore bone marrow is a alternative source of MSC for treatment of periodontal disease. BMSC is 
very similar to DPSC regarding their properties and qualities from aspect, besides both of them can form 
constructions like bone and tooth construction [6]. Cellular photo receptors like sitochoromophors can 
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ABSTRACT 
Periodontium, cellular and vascular soft connective tissue, provides anchorage and support to the 
functional teeth and contributes to tooth nutrition, homeostasis and repair of damaged periodontal 
tissue. Several studies have shown that low-level laser irradiation (LLLI) has numerous bio-
stimulating effects. This study was aimed to investigate the osteogenic effects LLLI on 
periodontal ligament stem cells (PDLSCs). Methods: PDLSCs stem cells were harvested from 
PDL tissue of a premolar rot of a young and healthy person. The collected stem cells were 
cultivated in the following conditions: 1- basic medium (-MEM and FBS 10%, antibiotic 1%), 
2: basic medium + osteogenic inducers (5 mM -glycerophosphate and 50 g/ml L-ascorbic 
acid), 3: basic medium + osteogenic inducers +LLLI.  Mineralization of cellular layer was 
analyzed by Alizarin red staining method. Futhermore, alkaline phosphates and calcium test were 
done. Conclusions: Concentration of Ca in PDL Stem cells with osteogenic and LLLI was higher 
than the control group and a mineralization nodule in PDL Stem cells with osteogenic and LLLI 
group was higher than the control group. ALP test in case group was higher that control group. 
Conclusion: This study indicated LLLI can be effective in PDL stem cells ALP induction and 
stimulation of mineral formation of these cells. 
 
Key words: Mineral Formation, Alkaline Phosphates Test, Low Level Laser 
Ruzegar et al.,(2014)                                                                                      NAUTILUS  ISSN:0028-1344 
58 
 
absorb LLLI. This light passes through mitocendria and produces ATP and by creating dysfunction in cell 
membrane causes changes in activities and functions such as increasing synthesis, splash and kinetic 
changes[7]. Considerations indicated that collagen fibril and vesicle contain electron collected in regions 
that radiated .LLLI is one of the factors that can help to generate osteogenesis that has different incentive 
effects such as impulse to scare wounds Convergence proliferation and proliferation of fibroblasts for the 
purpose of the synthesis of collagen. Actually, in vitro model of this experiment indicated that LLLI 
causes to the impulse of osteoblast to increase activity in bone regeneration. This study aims to 
investigate osteogenic impulse effect of LLLI on PDL stem cells.     
 
2. MATERIAL AND METHODS 
2.1. Isolation of stem cells 
          PDL stem cells were received from 17
th
 rot of one premolar of young and healthy person. Their 
teeth were visited one week before extraction. Crown of the teeth were isolated with lots of saline in order 
were not to increase temperature and hurt the cells. Periodontial ligament tissues that stick to middle third 
rot were picked up by means surgical scalpel. Coronal and apical ligaments sections were not used to 
prevent pollution with gum cells. Periodontal ligament cells were isolated and put in the plate with -
MEM and FBS %15 and these cells were digested in collagen type 1 (3mg/ml) for 1 hour in 37 
c
 
temperature. Then, this sample was centrifuged for 15 min, and the plates containing -MEM and FBS 
%15 and antibiotic %1 were dripped to six hollow plates and cultured in 37 
c
 and co2 %5 after 3 day. 
Many of fibroblastoid cells migrated from media in seven days, the skintight cells that have about 80-90 
% convergence, were washed with PBS and isolated within  5×10
3
 cells/cm
2
 from surface of media by 
solution of trypsin 2.5 % free EDTA in tissue culture of polyester. Primary cultures of PDL stem cells 
usually contained colony of two polar fibroblastoid cells and after Culturing twice time in 48 hours were 
reproduced and achieved the good level of integration of growth [8, 9].  
 
2.2. Alkaline phosphates test 
         The PDL SC was cultured and were collected after 7 and 14 days, were stored in 20
c
 then diluted 
culture media by solution than contain quadrupled of buffer solution (0.5mmol/L MCL2 and 
1mol/1Diethanolamine) and an equal of Substrate (10mmol/L P-nitrophenyl phosphatase) in order to 
analyzing of AQLP activity[10]. 
 
2.3. Calcium test 
          These cells were washed in PBS in 7, 14, 21 and 28 days. 5ml of PBS contain Triton -100 %5 
added to each well then the cells were isolated from the surface of the plate and were stored in -20 ºC  and 
were met three times and freeze, finally amount of calcium was measured by using Cresol phthalein 
method[11].  
 
3. RESULTS 
          Alizarin red stain in 28
th
 day indicated that community that formerly was observed is 
classified (figure-1). Community of Ca was observed in the PDL that exist in osteogenic 
condition while it was not seen in control group. Alphanumeric analysis of alizarin red stain 
showed that creating of mineralization nodules in test group was high and this differentiation was 
statistically significant. The result of ALP test  in day 7,14,21 indicated in laser group compare 
with control groups was significant different (p<0.05)(Figure.4).  Measurement of Ca was done 
in 7, 14,21 and 28 days of experiment according to the obtained results amount of Ca in laser 
group was more than other groups(figure.5).  
 
4. DISCUSSION  
          This study aims to investigate osteogenic effect of LLLI on stem cells if this effect was proved, it 
would indicate the potentiality of this method as a method for treatment of bone disorder. LLLI has Varity 
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effect on stem cells, such as protest proliferation of muscle satellite cells, angiogenesis, stem cells growth 
factors, bone healing [12] [13]. 
 
Figure 1:A, teeth were visited one week before extraction B, cutting the tooth crown by disk and, C, 
putting the root in the tube. 
 
Figure 2: Cells at the initiation of culture, in the inverted microscopy with a: 100×magnification, 
b: 200× magnification, c: 400× magnification 
 
Figure 3: Alizarin red stain of PDL stem Cells in day 21, 28 , Control, PDL SC without any treatment, 
Basic: PDL SC in medium contain (-MEM and FBS 10% and 5mmol of _gelisrophosphat and 
L_ascorbic acid g/ml), Laser: basic medium with complement of LLLI 
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Figure. 4: the result of ALP test in  day 7,14 and 21 in PDL stem Cells, Control, PDL SC without any 
treatment, Basic: PDL SC in medium contain (-MEM and FBS 10% and 5mmol of _gelisrophosphat 
and L_ascorbic acid g/ml),Laser: basic medium with complement of LLLI  
Figure 5: The amount of Ca in  day 7,14,21 and 28 in PDL stem Cells Control, PDL SC without any 
treatment, Basic: PDL SC in medium contain (-MEM and FBS 10% and 5mmol of _gelisrophosphat 
and L_ascorbic acid g/ml),Laser: basic medium with complement of LLLI 
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In 2008, Hou et al. investigated the effect of low-intensity laser irradiation on bone marrow mesenchymal 
stem cells (BMSCS), LLLI significantly stimulated BMSCs proliferation. Notable, an energy density of 
0.5 J/Cm
2
 was found to be optimal in this regard [14]. On the other hand, laser irradiation at an energy 
density of 5 J/Cm
2
 significantly stimulated proliferation increased growth factor secretion and facilitated 
the myogenic differentiation of BMSCS. This research concluded that LLLI might provide a novel 
approach for the preconditioning of BMSCS prior to transplantation. Bone ALP is a protein that exists in 
plasma membrane of osteoblastic cells and former studies indicated that ALP can be selected as a marker 
for bone formation in laboratory and in human body. Result of this study indicated bone ALP in LLLI 
group was higher than control group. It can be concluded that LLLI can induce the activity of bone ALP 
in bone tissue. Stein et al indicated LLLI promotes proliferation and maturation of human osteoblasts and 
ALP, osteopontin  (OP) and bone  sialoprotein (BSP) was much higher in irradiation cells as compared to 
non-irradiation osteoblasts. In 2010, Petri et al. investigated the effects of LLLI on human osteoblastic 
cells grown on titanium[15, 16]. The results of this study showed that LLLI effected cell responses in a 
complex way. The other researchs suggested that LLLI might have possible benefits on implant 
osteointegration despite a transient deleterious effect immediately after laser irradiation[16].  Alizarin red 
stain indicated that amount of mineral nodules in LLLI group was maximum and in control group was 
minimum and amount of mineral nodules in LLLI group was more than these of other group. This result 
indicated than LLLI can induce mineralization by unknown mechanism. In 2012, Soleimani et al. 
evaluated the effects of low-level laser irradiation on proliferation and differentiation of human BMSCS 
into osteoblasts [17]. BMSCS were cultured and diode laser was applied at energy densities of 2 or 4 
J/Cm
2
 for BMSCS being induced to osteoblasts. At both energy densities, LILT significantly promoted 
BMSCS proliferation in comparison to the control group. The obtained result of ALP test in 7
th
 day of 
experiment indicated maximum activity of ALP in these days was in LLLI group and also in 14
th
 day 
maximum activity of ALP was in LLLI group. This result indicated raise of ALP activity is time 
dependent, and control group has minimum activity in experiment days. Explain of this result can be 
effective of cellular differentiation for example: LLLI that has the most osteogenic effect on PDL stem 
cells in 14
th
 day can be accelerator of ALP activity. In 2000 Dortbudak et al, showed that irradiation with 
a pulsed diode soft laser has a bio stimulating effect on osteoblasts derived from mesenchymal cells [18, 
19]. Also, in calcium test amount of calcium in LLLI group in experiment days was more than that other 
of groups, this result indicated that LLLI can stimulate penetration of cell membrane of calcium. In 2008, 
Stein et al, indicated that low-level laser has a bio stimulated effect on human osteoblast like cells during 
the first 72h after irradiation[20]. 
 
CONCLUSION 
           This study indicated LLLI can be effective in PDL stem cells ALP induction and stimulation of 
mineral formation of these cells. 
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